PACKER 



Patent number: 
Publication date: 
Inventor: 

Applicant: 

Classification: 

- international: 

- european: 
Application number: 

Priority number(s): 



RU2 120023 
1998-10-10 

NAGUMANOV MARAT MIRSATOVICH; NAGUMANOV MIRSAT 
MIRSALIMOVICH 

NAGUMANOV MARAT MIRSATOVICH;; NAGUMANOV MIRSAT 
MIRSALIMOVICH 

E21B33/12 

RU 199701 081 40 19970515 
RU 199701 081 40 19970515 



Abstract of RU21 20023 

FIELD: oil-and-gas producing industry. SUBSTANCE: packer has rod with recess; attached to upper end of rod is 
sealing member. Located above sealing member are cone, upper body with spring-loaded upper slips. Located 
under sealing member are cone, retainer, lower body with spring-loaded strips and lower slips. Casing is located 
above sealing member. Cone is split with possibility of radial opening and with inner radial recess. Upper body has 
inner projection. Rod part located inside upper slips and split cone are made with upper and lower radial 
projections. They are engageable, respectively, with upper slips and split cone. Upper body is pressed to end of 
sub by means of spring which is located between inner projections of upper body and upper radial projections of 
rod for axial motion downward with respect to rod. Lower radial projection of rod is located inside radial recess of 
split cone. End part of split cone is located between radial projections of rod and is engaged with it. It may be 
engaged with upper slips, with rod displacement. EFFECT: higher operated reliability of packer. 2 cl, 2 dwgu 
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(54) nAKEP 

(57) PecfcepaT: 

Mcnonb30BaHne: b HecJ)Tera30Ao6biBaK)LneM 
npoMbiLuneHHocTM. 06ecneHMBaeT noBbiweHkie 
Ha^e>KHOCTM pa6oTbi naKepa npn sKcn^yaTai^nn. 
Cyu^HOCTb M3o6peTeHHfl: naKep coAepwwT lutok 
c na30M, npkiKpenneHHbi^ k BepxHeMy KOHi^y 
ujTOKa, ycTaHOBneHHbi^ Ha aiTOKe 
ynnoTHHTenbHbiC^ aneMeHT. HaA 

ynnoTHnrenbHbiM aneMeHTOM pa3MemeHbi 
KOHyc, sepxHMM Kopnyc c noflnpywuHeHHbiMM 
BepxHUMn nnaiuKaMn, pa3Meu^eHHbie noA 
ynnoTHnre/ibHbiM aneweHTOM KOHyc, cJWKcaTop, 
Hn>KHWtf Kopnyc c noAnpy>KMHeHHbiMM nnaHKaMM 
h hvukhhmh nnawKaMH. HaA yn/ioTHMTeribHbiM 
aneMeHTOM pa3Meu^eH KO>Kyx. KoHyc BbinonHeH 
pa3pe3HbiM c B03MO)KHOCTbK) paAHanbHoro 
pacKpbunfl m c BHyTpeHHe^ paAna/ibHOM 
Bbi6opKoCi. BepxHHfi Kopnyc HMeeT BHyrpeHHuCi 
BbicTyn. Macrb ujTOKa, pa3MemeHHafl BHyTpH 



BepxHux nnaoieK m KOHyca pa3pe3Horo, 
BbinonHeHa c BepxHUM n hhkhhm paAna/ibHbiMn 
BbicTynaMM. Ohm B3auMOAefiCTBy>OT 
cooTBeTCTBeHHo c BepxHMMM nnaiiiKaMM n 
KOHycoM pa3pe3HbiM. BepxHHfl Kopnyc npiwaT k 
Topuy nepeBOAHUKa npywMHow. OHa pa3MemeHa 
Me>KAy BHyTpeHHUMM BbicTynaivin BepxHero 
Kopnyca n BepxHUM paAwanbHbiM BbicTynoM 
iiiTOKa c B03MO>KHOCTbK) oceBoro nepeivieLMeHUfl 

BHH3 nO OTHOWeHWO K HITOKy. HWKHUlfi 

paAnanbHbiM BbicTyn ujTOKa pa3Meu^eH BHyTpn 
paAnanbHO^ Bbi6opKn KOHyca pa3pe3Horo. 
KoHMesan MacTb KOHyca pa3pe3Horo pa3MemeHa 
Me>KAy paAnanbHbiMM BbicTynaMH WTOKa n 
HaxoAHTCs b 3aLjenneHW/i c hwmw. OHa i/iMeeT 

B03MO>KHOCTb B3aHMOAePiCTBHfl C BepXHUMM 

ruiaiuKaMn npw nepeMeujeHHH WTOKa. 1 
3.n.cp-r\b\, 2 nn. 
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(54) PACKER 

(57) Abstract: 

FIELD: oil-and-gas producing industry. 
SUBSTANCE: packer has rod with recess; 
attached to upper end of rod is sealing 
member. Located above sealing member are 
cone, upper body with spring-loaded upper 
slips. Located under sealing member are 
cone, retainer, lower body with 
spring-loaded strips and lower slips. Casing 
is located above sealing member. Cone is 
split with possibility of radial opening and 
with inner radial recess. Upper body has 
inner projection. Rod part located inside 
upper slips and split cone are made with 



upper and lower radial projections. They are 
engageable, respectively, with upper slips 
and split cone. Upper body is pressed to end 
of sub by means of spring which is located 
between inner projections of upper body and 
upper radial projections of rod for axial 
motion downward with respect to rod. Lower 
radial projection of rod is located inside 
radial recess of split cone. End part of 
split cone is located between radial 
projections of rod and is engaged with it. 
It may be engaged with upper slips, with rod 
displacement. EFFECT: higher operated 
reliability of packer. 2 cl, 2 dwg 
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HecJ)Tera30flo6biBaiome& npoMWiuneHHOCTM, a 
uwshho k naKepy, coBMeuieHHOMy c HKopeM 
AByxcTopoHHero fietfcTBMfl. 

H3BecTHbi naKepw AByxcTopoHHero 
Aei^CTBUfl Tuna nfl-flr m 2l1fl-Fir, cocTOflmi/te m 
BepxHero \a HWKHero saflKopwBarciUMX 
ycTpoficTB, ruApounnnHApoB, ynnoTHnrejibHbix 
aneweHTOB, cfwKcaTopoB, cpe3Hwx sneMemoB n 
nnaiuKOAepwaTenefi. (naKepw, HKopfl, 
pa3"beAHHHTenn kojiohh, MHCTpyweHTbi n 
npnHaAne>KHocTM Ann hux, KaTanor, M. , 
L4HHTMXMMHecf)TeiviaLiJ, 1984, c. 10). njiawKH 
ruApaBJiMMecKoro flKopa, npeAHa3HaMeHHwe aha 
yAepxraHkm naKepa ot nepeMemeHHH BBepx, 
nepeABuraacb b Kopnyce b paA^iajibHOM 
HanpaBneHnn, oTKpbiaaioT AOCTyn k nonaAaHwo 
BHyrpb Ka)KAoro rHe3Aa a6pa3HBHbix peareHTOB. 
nooTOMy BHyipeHHflfl nacTb me3Aa, wviejoinafl 
toh ho o6pa6oTaHHyio noBepxHOCTb noA 
repweTMMHoe ynjioTHeHwe, 6wcTpo 
n3HauunBaeTCR, mto npuBOAUT k HapyweHmo 
repMeTMHHOCTM ynnoTHeHHfl m hx pa3pyweHHK). 

B naKepe Ana cpa6aTbiBaHn?i HK>KHero 
3aflKopMBaK)ii^ero ycTpo&CTBa npwMeHeHbi Tpn 
cpe3Hbix BMHTa, ruApounnnHAPbi c tomho 
o6pa6oTaHHb!Mn noBepxHOCTAMH noA 
ynnoTHMTenbHbie Konbi^a, KOTopbie b 
a6pa3MBHo^ cpeAe 6bicTpo KoppoAMpyioT \a 

BblXOA^T H3 CTpOfl. 

npeAno)KeHHbiCi naKep uwieeT cnoxHyio 
KOHCTpyKumo m no3BOJiaeT npoBeAeHne TO/ibKO 
oahom onepai^nn 3a oakh cnycK nHCTpyweHra. 
flnfl noBTopHofi ydaHOBKM naKepa b CKBaxHHe 
Heo6xoAMMo npon3BecTM noA"beM naKepa Ha 
noBepxHoctb n ero 3apaAKy. 

H3BecTeH naKep Tuna flH-HM, coAepxamwfl 
lutok, nepeBOAHHK, npMKpen^eHHbiM k BepxHewiy 
KOHL\y ujTOKa, ycTaHoeneHHbiPi Ha wTOKe 
ynnoTHMTenbHbiCi aneivieHT, KOHyc, 

noAnpy>KMHeHHbie nxiawKH m 6aiuMaKH (n/iaHKH), 
rafiKa c qtiuirypHWM na30M h na^ei^-c^MKcarop 
(naKepw, HKopfl, pa3"beAMHMTenn kojiohh, 

HHCTpyMeHTbl H npHH3Ane>KH0CTH ATlfl HHX, 

KaTanor, M., MUHTMXHMHec^TeMauj, 1984, c. 
6). 

flna nocaAKu naKepa KonoHHy Tpy6 BMecTe c 
naKepoM cHanajia npunoAHUMaioT, a 3aTeivi 
noBopoTOM BnpaBO, c OAHOBpeMeHHbiM cnycKOM, 
BbiBOA^T na/ieu H3 cJwrypHoro na3a. LUtok c 
na/ibLieivi nepeMemaeTCfl BHH3 OTHocnTenbHO 
^KopHoro ysna. B pe3yjibTaTe nnawKH 
pa3ABnraK)TCfl ao 3auenneHMfl c o6caAHOfi 

KOJlOHHOfi, ynJIOTHHTeJIbHblfl 3JieiVieHT 

c>KMMaeTC« m npn>KMMaeTCfl k CTeHKe o6caAHOtf 

KOJIOHHbl. 

B npeAno>KeHHOM ycTpotfcTBe 

repMeTMMHOCTb 3aTpy6Horo npocTpaHCTBa 
o6ecneMMBaeTCfl 3a cMeT oceBofi oKHMaiomefl 
Harpy3KM ot Maccbi kojiohh bi noATaeMHbix Tpy6. 

Oah3ko npn ncnojib30BaHnn 3Toro 
ycTpoficTBa, ecjiki npn co3AaHnn M36biTOHHoro 
AaaneHMfl noA naKepoM Bee Tpy6 HeAocTaToneH 
Ann yAepxaHi/m naKepa, KO/iOHHa Tpy6 c 
naKepoM 6yAyT nepeiuemaTbCfl BBepx Ha 
3HaMHTe/ibHoe paccTOHHue (ao HecKoribKnx 
MeTpoB), mto npuBeAeT k Hpe3MepH0My H3rn6y 
KonoHHbi Tpy6 HaA naKepoM, a ycTbeBoe 
o6opyA0BaHne 6yAeT BocnpuHUMaTb 6onbwyio 
cKMMaioiAyK) Harpy3Ky, HanpasneHHyio CHH3y 
BBepx. 

ripM ncno/ib30BaHnn 3Toro naKepa Ana 
npeAOTBpameHkia nepeMei4eHM« KonoHHbi co 
CKBaxuHHbiM o6opyAOBaHneM BBepx MOKeT 
6biTb ncnorib30BaH AKopb Tuna (naKepw, 
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I4HHTHXHMHe*TeMaiu, 1984, c. 17). FlKopb 
coctqi/it H3 3anKopnBaiomero ycTpo^cTBa w 
ruApounjinHApa. 

^Kopb ycTaHaanuiBaK)T HaA naKepoM. flocne 

naKepOBKM CKBa)KMHbl \A 0O3AaHHfl H36blTOHH0rO 

AaaneHUfl BHyTpn kohohhw Tpy6 >KHAKOCTb 
BO3Ae/0TByeT Ha nopmeHb w nocjie cpesa 
buhtob nepe^eu^aeT njiaiuKU c 
anaujKOAep>KaTeJieM BBepx. nnaujKn, 
HaTflruBaflCb Ha KOHyc, pa3ABtiraioTcn 
paAna/ibHO m 3a«KopkiBaK>TCfl 3a 
3KcnnyaTai4i40HHyK) KonoHHy. 

OAHaKO rMAPOUnnnHAP c tomho 
o6pa6oTaHHb!Mn noBepxHOCTAMM noA 
ynnoTHMTenbHbie KOJibi^a MO)KeT noABepraTbca 

K0PP03MH H BblXOAHTb H3 CTpOfl. (lOSTOMy 3TOT 
flKOpb He MOXeT 6b!Tb MCnOJlbSOBaH A^fl 

AnHTeribHo^ SKcnnyaTau.HM. Kpoivie Toro, 
KOHCTpyicrnBHo yAep)KHBaioiAee ycmine OToro 

RKOpfl 3aBMCMT He TOJlbKO OT BeflUHUHbl 

co3AaBaeMoro BHyTpMTpy6Horo fiaBnenM, ho m 
ot nnoiMaAn nonepenHoro ceneHMfl 
ruApoL^nrnHApa, KOTopoe nivieeT He6onbwy»o 
n/ioiAaAb. 3tot AKopb paccHMTaH Ha He6onbUJow 
nepenaA RaBnenm (21 Mlla) n He yAep>KMBaeT 
KonoHHy Tpy6 ot nepeMeiueHMfl BBepx c 
6onbLUHM nepenaAOM AaB/ieHUfl Ha naKep. 

no BbiweyKa3aHHbiM npunnHaM 
npaKTunecKoe npuwieHeHne npeAnoxeHHoro 
o6opyAOBaHmi orpaHnneHo. 

l^ejib n3o6peTeHM« - noBbiweHne 
HaAe>KHOCTM pa6oTbi naKepa. 

YKa3aHHafl i^e/ib AOCTuraeTca TeM t hto b 
naKepe, coAepwameM ujtok c nasoM, 
nepeBOAHHK, npuKpenneHHbiM k BepxHeiviy KOHu,y 

LUTOKa, yCTaHOBJieHHbIM Ha UJTOKe 

yn/ioTHHTenbHbifi sneivieHT, pa3Meu4eHHbie HaA 
ynnoTHMTenbHbiM anewieHTOM KOHyc, BepxHM^ 
Kopnyc c noAnpy>KHHeHHbiMn BepxHMMM 
nnaiuKaMM, paaivieLAeHHbie noA ynnoTHMTenbHbiM 
3/ieivieHTOM KOHyc, cfiMKcaTop, hm>khm« Kopnyc c 
noAnpy>KMHeHHbiMn n/iaHKaiviM m hh>khmmm 
nnaujKaMM, HaA ynnoTHHTenbHbiM aneivieHTOM 
pa3MemeH Koxyx, KOHyc Bbino/iHeH pa3pe3HbiM c 

B03MO>KHOCTbK) paAMaJIbHOrO paCKpblTMfl M C 

BHyTpeHHew paAnanbHOM Bbi6opKo^, BepxHMti 
Kopnyc MMeeT BHyTpeHHn^ BbicTyn, a MacTb 
LUTOKa, pa3Mei4eHHa« BHyTpn BepxHux nnaujeK m 
KOHyca pa3pe3Horo, BbinonneHa c BepxHww m 

HH>KHHM paAMa/lbHblMH BblCTynaMM, 

B3aHMOAeMCTByK)U4MMM COOTBeTCTBeHHO c 

BepxHMMn nnaiuKaMM m KOHycoM pa3pe3HbiM, 
BepxHuf^ Kopnyc npn>KaT k Topi^y nepeBOAHMKa 
npy>KHHofi, pasMei^eHHo^ i\/ie>KAy BHyTpeHHUM 
BbicTynoM BepxHero Kopnyca m BepxHUM 

paAMaJlbHblM BblCTynOM UJTOKa C B03IVIO)KHOCTblO 

ocesoro nepeMemeHi/m bhms no OTHoujeHMK) k 
LUTOKy, npn 3tom hm>khm^ paAManbHbi^ BblCTyn 
UJTOKa pasMeu^eH BHyTpn paAnaribHoC^ Bbi6opKn 
KOHyca pa3pe3Horo, KOHi^eaafl nacTb KOToporo 
pa3MeiAeHa Me>KAy paAnanbHbiMM BblCTynaMM 
UJTOKa, HaxoAHTca b 3ai4en/ieHHH c humm h 

HMeeT B03MO>KHOCTb BSaMMOAe^CTBMH C 

BepxHMMM nnaiuKaMM npn nepeMemeHnn ujTOKa. 
npn 3tom paccTOAHne AeqbopMaL^nn 
npywuHbi Hi BHyTpn BepxHero Kopnyca - He 
MeHee paccTOflHi4fl nepeMeLAeHMfl H 2 BepxHux 
nnaujeK ao 3ai4enneHHA co cTeHKaMM cKBaxuHbi, 
a 3a3op hi Me>KAy ssanMOAei^cTByioiAMMn 
Topi^aMM HkDKHero paAna/ibHoro BbiCTyna UJTOKa 
m BHyTpeHHefi paAna/ibHoti Bbi6opKOM KOHyca 
pa3pe3Horo - He 6o/iee 3a3opa h 2 Me>KAy 
BsanMOAe^CTByjoiAMMn Top 14a mm BepxHero 
paAnanbHoro BWCTyna ujToxa m KOHi^eBOM 
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h 1 < h^. 

• Cyii(0CTB8HHb!M OTHIAHIABM 3aflBHeHHOrO 
peilJeHUfl OT M3BeCTHb!X HBJlfleTCfl TO, MTO HaA 

ynnoTHHTe/ibHbiw aneweHTOM paav.eu^eH KO>Kyx, 

KOHyC BbinOHHeH pa3pe3HblM C B03M0)KH0CTblO 

paA^anbHoro pacKpbiTun m c BHyTpeHHefi 
paA^anbHofl Bbi6opKofl, Bepxm/ift Kopnyc MMeeT 
BHyTpeHHuti BbiCTyn, a MacTb iiiTOKa, 
pa3Meu^eHHafl BHyTpM BepxHux nnaweK m KOHyca 
pa3pe3Horo, BbinonHeHa c BepxHMM m hmwhmm 
paAna/ibHbiMn BbicTynawn, 

BSaHMOAe^CTByjOl^HMM COOTBeTCTBeHHO c 

BepxHMMH nnaLUKawn m KOHycoM pa3pe3HbiM, 
BepxHMfi Kopnyc npn>Kar k Topuy nepeBOAHMKa 

npy)KMHOfl, pa3Meil\6HHO^ Me>KAy BHyTpeHHMM 

BbiciynoM BepxHero xopnyca n BepxHMM 
paflnanbHbiM BbiCTynoM turoKa c B03Mo>KHOCTbio 
oceBoro nepeMeujeHMfl bhm3 no OTHoaieHmo k 
ujTOKy, npn 3tom hh)khm^ paAHanbHbiM BbiCTyn 
LUTOKa pa3MeLMeH BHyrpn paAwanbHotf BbiSopKn 
KOHyca pa3pe3Horo, KOHi^eBafl Macrb KOToporo 
pa3MemeHa Me>Kfly paAvianbHbiMM BbiCTynaMM 
ujTOKa, HaxoAMTCfl b 3auenneHnn c hmmm m 

MMeeT B03MO>KHOCTb B3aMMOAeMCTBMfl c 

BepxHUMM n/iaujKaMM npn nepeMeujeHMM ujTOKa. 
PaccTOAHHe Ae0opMaunM npy>KMHbi BHyTpM 
BepxHero Kopnyca - He wieHee paccTOHHMfl 
nepeMeiMeHMfl BepxHux nnaweK ao 3anenneHMH 
co cTeHKawin cKBaxuHbi, t. e. hh > H 2l a 3a3op 
Me>KAy B3anMOAei^CTByioLi4MMH TopuaMU 
Hn>KHero paAnanbHoro BbicTyna ujTOKa m 
BHyTpeHHefi paAManbHOM Bbi6opKOM KOHyca 
pa3pe3Horo - He 6onee 3a3opa Me>KAy 
B3anMOAetfCTByioLi^MM TopL^aMU BepxHero 
paAHanbHoro BbicTyna wTOKa m KOHLjeBofl 
MacTbK) KOHyca pa3pe3Horo, T.e. hi h 2 . 

Ha <£wr. 1 n3o6paw<eH naKep b mcxoahom 
nojio>KeHMM; Ha 0nr. 2 - naKep nocne naKepoBKM 

CKBSUKHHbl M 3aL\enneHMfl HM)KHMX M BepXHUX 

nnaweK 3a CTeHKM KonoHHbi Tpy6. 

FlaKep C0Aep>KMT >KecTKo coeAHHeHHbie Apyr 
c ApyroM lutokm 1 m 2, npMKpenneHHbifi k 
BepxHeMy KOHt^y niTOKa 1 nepeBOAHMK 3, 
ycTaHOBJieHHbiM Ha lUTOKe ynnoTHMTenbHbifi 
sneweHT 4. HaA ynnoTHMTenbHbiM aneMeHTOM 
pa3Meii^eHbi KOHyc 5, BepxHMM Kopnyc 6, BHyTpM 
KOToporo ycTaHOBneHbi BepxHue nnawKM 7, 
noAnpywHHeHHbie npywMHotf 8. IIoa 
ynjioTHHTenbHbiM aneMeHTOM pa3Mem,eHbi KOHyc 
9, hmwhmm Kopnyc 10, ycrraHOBneHHbie b HiwcHeM 
Kopnyce HMWHMe nnaujKM 1 1 , noAnpywMHeHHbie 
npy>KMHOti 12, nnaHKM 13, noAnpy>KMHeHHbie 
npy>KMHofi 14. B HMWHeM Kopnyce 10 ycraHOBneH 
cpMKcarop 15, KOHi^eBafl MacTb KOToporo 
HaxoflMTCfl b na3e 16 LUTOKa 2. 

HaA yn/ioTHMTe/ibHbiM oneMeHTOM 
pa3Meiu,eH Ko>Kyx 17, KOHyc 5 BbinonHeH 
pa3pe3HbiM c B03Mo>KHOCTbio paAManbHoro 
pacKpbiTMfl ki c BHyipeHHe^ paAManbHOM 
Bbi6opK0fi 18. BepxHufl Kopnyc 6 MMeeT 
BHyTpeHHuii Bbicryn 19. 

MacTb LUTOKa 1, pa3MemeHHafl BHyTpM 
BepxHux nnaweK 7 n KOHyca pa3pe3Horo 5, 
Bbino/iHeHa c BepxHUM 20 n hhwhhm 21 
paAnajibHbiMM BbicTynaMU, 

B3ai4MOAe^CTByK)L^MMH COOTBeTCTBeHHO c 

BepxHHMH n/iaiiJKaMn 7 m KOHycowi pa3pe3HbiM 5. 
BepxHux Kopnyc 6 npn>KaT k Topi^y nepeBOAHMKa 
3 npy>KMHoC^ 8, pa3Mei^eHHOvi we>KAy 
BHyTpeHHMM BbiCTynoM 19 BepxHero Kopnyca 6 m 
BepxHMM paAna/ibHbiM BbiCTynoM 20 ujTOKa 1 c 
B03M0>KH0CTbK) oceBoro nepeMeii^eHUH bhm3 no 
OTHOLUeHMJO K UJTOKy. Hm>khm^ paAManbHbJM 
BbiCTyn 21 ujTOKa pa3Meu^eH BHyTpM 
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KoHLjeBaa nacTb KOHyca pa3pe3Horo 5 
pasMeu^eHa we>KAy paAnanbHbiMM BbiCTynaMM 

20 n 21 niTOKa 1 m HaxoA'/TCfl b 3aL^eaneHMM c 

HMMM M MMeeT B03VOKHOCTb B3aWMOAe^CTBMfl C 

5 BepxHMMM nnaiiiKaMM 7 npn nepeMeu^eHMM 

LUTOKa. 

PaccTOflHMe Aecjxjpv.ai^nn H -| npyKMHb! 8 
BHyTpM BepxHero Kopnyca 6 - He MeHee 
paccTOHHMfl nepeMeu^eHMq H 2 BepxHMx nnameK 
10 7 ao 3aL\enjieHMfl co cTeHKaMM cKBaxMHbi, 
T.e. Hi > H 2 . 3a3op hi we>KAy 
B3aMMOAetlCTByiOU4MMM TOpLjaMM HM>KHero 

paAna/ibHoro BbicTyna 21 LUTOKa m BHyTpeHHe^ 
paAna/ibHOM Bbi6opKO^ KOHyca pa3pe3Horo 5 - 
He 6onee 3a3opa h 2 Me>KAy 
BsaMMOAe^CTByioii^MMM TOpi^aMM BepxHero 
paAMaxibHoro BbicTyna 20 LUTOKa m KOHL^eBOM 
HacTbK) KOHyca pa3pe3Horo 5, T.e. hi < h 2 . 

KOHyc pa3pe3HoPi 5 nepe3 CKOLueHHoe BHyTpb 
KOHMMecKoe Konbqo 22 noAnpy>KMHeH 
20 npy>KMHaMM 23 m b mcxoahom nono>KeHMM 
cno>KeH BOBHyTpb, KaK noKa3aHo Ha $>wr. 1 . 

YcMfiMe OKaTMfl npy>KMH 23 OTpery/iMpoBaHO 
BTy/iKO^ 24 c TaKMM pacMeTOM, hto pacKpbiTMe 
KOHyca pa3pe3Horo 5 m nepeMeLneHMe BHyTpM 
Hero paAusuibHbix BbicTynoB 21 m 20 bhm3 
25 ocyLi^ecTBJifleTCfl ToribKO nocne C03AaHMfl 
OKMMaiomeM Harpy3KM Ha naKep m repMeTH3ai4MM 
CKBaKUHbi ynnoTHMTeribHbiM aneMeHTOM 4. 

B mcxoahom nonoKeHMM BepxHMe nnaLUKM 7 
nepe3 CKOLueHHoe BHyTpb KOHnnecKoe Koxibuo 25 
npn>KaTbi k BepxHeMy BbiCTyny 20 LUTOKa. 

nepeA cnycKOM naKepa b cKBa>KMHy 
o>MKcaTop 15 ycTaHaB/iMBaiOT b yKoponeHHoi^ 
nacTM na3a 16, KaK noKa3aHo Ha <})nr. 1. 

B npoLjecce cnycKa b cKBa>KMHy nnaHKM 13 

npM>KaTbl K CTeHKaM CKBa>KMHbl (o6caAHOM 
KOJIOHHbl). 

fljifl ycTaHOBKM naKepa b cKBa>KMHe KonoHHy 
Tpy6 c naKepoM npMnoAHMMaiOT, a 3aTeM 

nOBOpOTOM BnpaBO C OAHOBpeMeHHbIM 

nepeMeLMeHMeM Tpy6 bhm3 o>MKcaTop 15 bboaat 
b AnMHHyra nacTb na3a 16 m MHCTpyMeHT 
40 pa3rpy>KaioT. LUtokm 1 m 2 BMecTe c pa3pe3HbiM 
KOHycoM 5, bgpxhumh njiaLUKaMM 7 m KopnycoM 6 
nepeMem,aK)TCfi bhm3 OTHocMTe/ibHO HM>KHero 
Kopnyca 10 m nnaLueK 1 1 . B pe3yjibTaTe KOHyc 9 
conpMKacaera c hm>khmmm njiaLUKaMM 11 m, 
OKMMafl npy>KMHy 12, nepeMecTMT mx b 
paAMa/ibHOM HanpasjieHMM ao 3aL\enrieHMfl co 

CTeHKaMM CKBa>KMHbl. yn/lOTHMTeJlbHbl^ 3/ieMeHT 

4 noA AeficTBMeM c>KMMaK)LneM Harpy3KM, 
yBexiMHMBaflcb ao AnaMeTpa CKBa>KMHbi, 
repMeTM3npyeT noAnaKepHyio 30Hy. 

npM AanbHe^iueM yBenMMeHMM c>KMMaioiJne^ 
HarpysKM Ha naKep hm>khmA paAMaribHbi^ BbiCTyn 

21 B3aMMOAeficTByeT KOHMHecKMM TopueM c 
paAMajibHOM BHyTpeHHeM Bbi6opKOM 18 KOHyca 
pa3pe3Horo 5. OAHOBpeMeHHO mjim c 
ono3AaHMeM eepxHM^ paAnajibHbi^ BbiCTyn 20, 

B3aMMOAeflCTBya KOHMMeCKMM TopL^eM c 

KOHL^eBOM nacTbio KOHyca pa3pe3Horo 5 (t.k. 
h 1 < h 2 ), nepeMeu^aeT bhm3 CKOLueHHoe BHyTpb 
KOHMHecKoe KO/ibi40 22, OKMMan npy)KMHbJ 23. 
(IpM 3tom pacKpbiBaeTca KOHyc pa3pe3Ho^ 5 b 
paAMa/ibHOM HanpaB/ieHMM. nocne nonHoro 
60 pacKpwTMfl KOHyca pa3pe3Horo hm;khmCi 
paAManbHbitf BbiCTyn 21 nepeMeu^aeTCfl BHyTpb 
xBOCTOBotf nacTM KOHyca pa3pe3Horo. 
OAHOBpeMeHHO MnM c onoaAaHMeM BepxHMM 
paAManbHbj^ BbiCTyn 20 nepeMea;aeTCfl BHyTpb 

KOHI^eBOM HaCTM KOHyca pa3pe3HOrO. flpM 3TOM 

BepxHMe nnaiuKM 7 BMecTe co lutokom 
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pacKpwTWM KOHycoM pa3peaHb!M 5, nepewemafl 

BBSpX CKOUJeHHOe BHyTpb KOHMMeCKOe KOJlbUO 25 

w OKMMan npyjKMHy 8, pacKpbiBawTcn b 
paA^anbHOM HanpaaneHiM m 3auenn«ioTCfl 3a 
crenm CKBa)KUHbj (oScaAHOfl KonoHHbj), KaK 
noKa3aHO Ha cfewr. 2. 

B npeAno>KeHHOM naKepe pa3MemeHne 
HH)KHero paanaribHoro swcTyna 21 noA KOHycoM 
paape3HbiM 5, oOecneMUBafou^nM 

B3anMOAeflcTBue c TopueM BHyTpeHHefi 
paAnanbHofi Bbi6opKw 18 HenocpeACTBeHHO y 
Topua KO>Kyxa 17, m BbinonHeHMe ycnoBHH, Korfla 
hi < h2, ncKnwMaeT onpoKMAbiBaHMe KOHyca 
pa3pe3Horo 5 npn mx pacKpbiTww m, BcneACTBKe 
3Toro, nx 3aeAaHne c BHyrpeHHHM BbicrynoM 
KOKyxa 17. 

nocne C03AaHna U36b!TOMHoro AasneHi/m 
noA naKepoM, Hanpwuep Ann 3aKaHKn b nnacT 
pasnnMHbix peareHTOB noA bwcokum AaBneHHeM 
win ruApaBJiymecKoro paspbiBa n/iacTa, noA 
AeBcTBMeM nepenaAa AaBneHMH, 
nepeAaBaeivioro CHusy BBepx no nnomaAu 
it p 2 cKBawuHbi, naKep CTpeMMTCH 

nepeiviei^aTbcn BBepx (cm. cjwr. 2). ripn stom 
ycwrme, AeficTBytomee CHW3y BBepx no nnoujaAH 
"-cd 2 - -* 2 * ' BocnpuHUMaioT nepe3 



z 

d ) 



BepxHue nnaiUKM 7 CTeHKn cKBawnHbi (o6caAHOfl 
KonoHHbi), a ycn/ine, AeficTByiomee no nnomaAH 
n 2 , BOcnpuHUMaer KonoHHa Tpy6, Ha 

KOTopotf cnycKa/icfl naKep. MeM 6onbwe 
nepenaA AaaneHUH, nepeAaBaeivibiPi Ha naKep, 
TeM 6onbiue KOHyc pa3pe3H0fi 5 CTpeMHTca 
BHeApnTbCfl BHyTpb BepxHux nnaiueK 7, 
oGecneHMBaa wecTKoe 3ai4enneHne mx co 
creHKaMM o6caAHOM KonoHHbi. 

flna yAep>KaHMfl oiTOKa naKepa ot 
nepeMeujeHi/m BBepx oTHocuTenbHo KopnycHbix 
AeTanefi m npe>KAeBpeMeHHOft pacnaKepoBKn 
cKBa>KMHbi Heo6xoAMMo, MTo6bi ycunwe Q ot 
Beca KonoHHbi Tpy6, nepeAaBaeMoe BHH3, 6bino 
He MeHee ycunnfl, AetfcTByiomero BBepx ot 
nepenaAa AasneHWfl ^P, nepeAaBaeMoro no 
nnoiAaAM n z ujTOKa 1, T.e. 

4 



Q > Ap 
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flnn pacnaKepoBKM cKBawwHbi m nepesoAa 
naKepa b TpancnopTHoe nono>KeHne M36biTOHHoe 
AaBfieHne M3 noAnaKepHoro npocTpaHCTBa 
CHMMajoT. 3aTeM HaTflweHHeM KonoHHbi Tpy6 
cHMMawT oKMMaioinyK) Harpy3Ky c naKepa. B 
pesynbTaTe nepeBOAHHK 3 BMecTe co wtokom 
nepewiemaeTCH BBepx OTHocuTenbHo sepxHero 
rapnyca 6 h BepxHux nnaiueK 7. npn otom 
BepxHMM paAna/ibHbiw BbiCTyn 20, 

BSaUMOAeflCTByfl TOpueM CO CKOUJeHHblM BHyTpb 

KOHnnecKUM KO/ibi^OM 25, OKMMafl npywwHy 8, 
nepeiweu^aeT ero BBepx. KaK TO/ibKO hhjkhum 
paAManbHbii^ BbiCTyn 21 nepeMecTHTca ao 
ypoBHfl BHyTpeHHeK paAnanbHofi Bbi6opKM 18, 
KOHyc pa3pe3Hofi 5 noA AeficTBHeM ycunnfl 
npy>KHH 23, AeiteTBytoiAero Mepe3 CKOiueHHoe 

BHyTpb KOJlblJO 22, CKTiaAblBaeTCfl BOBHyTpb M 

3aLjenrmeTCfl c hmxhum BbicTynoM 21. BepxHue 
n/iaujKM 7 ocBo6o>KAaK)Tc« ot 3aijenjieHHfl c 
o6caAHOw KonoHHOi^. 3aTeM BepxHHfi Kopnyc 6 
BMecTe c BepxHMMM nnaiuKaMM 7 nepeMemaeTCfl 
BBepx ao ynopa c TopqeM nepesoAHMKa 3. 
BepxHue n/iaojKH 7, B3anMOAe^cTBy« xboctoboA 

MaCTbK) CO CKOUJeHHblM BHyTpb KOHMMeCKUM 
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nepeMemaioTCH BOBHyTpb a npe>KHee 
nonoxenm. ynnoTHHTenbHbi^ anev.eHT 4 
npuHHMaeT nepBOHanaribHoe nono>KeHne, 
Hn>KHne nnaujKM 11 cKnaAbisaioTCfl BOBHyTpb, 
0nKcaTop 15 BOSBpainaeTCH b yKopoMeHHyio 
MacTb na3a 16, KaK noKa3aHo Ha 0nr. 1. 

TaKMM o6pa30M, b npoL^ecce pacnaKepoBKW 

CKBa^Hbl, npn T3KOW KOHCTpyKTMBHOM 
HCnOJlHeHHH M BbJnOJlHeHMM yCJlOBUfl, KorAa 

H 1 > H2, nponcxoAHT CHanana CKJiaAbiBaHMe 
KOHyca pa3pe3Horo 5 BOBHyTpb Ana 
TpaHcnopTHoro nonoKeHun, a 3aTeM 
ocBo6o>KAeHMe BepxHux nnaiueK 7 ot 
3auenneHMfl c oScaAHOfl KonoHHo^. B 
pe3ynbTaTe oSecneMMBaeTcs 
6ecnpenflTCTBeHHafl pacnaKepoBKa CKBaKHHbi. 

npM Heo6xOAMMOCTH nOBTOpHOM yCTaHOBKM 

naKepa onepai^MR noBTop«eTCfl b 
BbiiueyKa3aHHOM nocneAOBaTenbHocrn. 

npuMep. naKep nnaHupyeTca ycTaHOBMTb Ha 
rny6MHe 1 500 m b o6ca^ceHHOM HarHeTaTenbHovi 
CKBa>KMHe c Hapy>KHbiM A^aweTpoM KonoHHbi 146 
mm, TonmnHotf CTeHKM 7 mm. fluaMeTp 
HacocHO-KOMnpeccopHbix Tpy6 (HKT) 73 mm c 
Toniu,nHOtf cTeHKH 5,5 mm (Bee 1 noroHHoro 
MeTpa HKT 0 73, paBeH 9,16 Kr). AnaMeTp 
ujTOKa (1) naKepa d = 60 mm (cm. 4>nr. 2). 

nepenaA AaBneHkm noA naKepoM, 
Ae^CTByfou^ero CHusy BBepx aP = 200 ki7cm 2 

naKepoBKa ocyiAecTanweTCR c nonHo^ 
pa3rpy3KoPi HKT 06U4HM BecoM Q = 9,16 • 1500 
= 13740 Kr. 

Ecnn noTepfl Beca HKT 3a CMeT TpeHnq o 

CTeHKH O^CaAHO^ KOnOHHbl M l<pHBM3Hbl 

CKBa>KMHbi 6yAeT 25% ot o6m,efl OKHMajoii^ew 
Harpy3KM, TorAa c|)aKTMMecKafl OKMMaiomafl 
Harpy3Ka Ha naKep, HanpaBneHHaw cBepxy bhms, 
cocTaBMT 0$ = 13740. 0,75 = 10786 Kr. 

B npou,ecce 3KcnnyaTai4nn cKBa>KMHbi 
BennMUHa yewnm Ha naKep, Ae^cTByK)U4afl 
cHM3y BBepx no 



nnomaAn n gp z ^z^ BOcnpuHMMaeMaw 

4 

Mepe3 BepxHue nnaujKM 7 cTeHKO^ o6caAHOM 

KOnOHHbl, COCTaBHT 

TI 2 Z a 3,14 2 2 

O.K. 4 4 

= 21703,7 Xr. 

BenMMUHa ycunMfl, Ae^CTByjou^afl CHH3y 
BBepx no nnomaAM it z ujTOKa (1), 

4 

BOcnpuHMMaeMOM HKT, cocTaBMT 



0,786*36*200 = 6662 Kr . 
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TaK KaK 10786 Kr > 5652 Kr, nepeMemeHi/ie 
ujTOKa naKepa BBepx m npe>KAeBpeMeHHan 
pacnaKepoBKa cKBa>KMHbi MCKntOMaiOTCfi m naKep 
yAOBneTBopaeT ycnoBMSM 3KcnnyaTai^nn. 

SKOHOMHMecKMtH acfx^exT ot npnMeHeHM« 
npeAno>KeHHoro naKepa AOCTuraeTCfl 3a cneT 
noBbiiueHMfi HaAe>KHOCTM ero pa6oTbi b 

CKBStHCMHe. 

(DopMyna H3o6peTeHM«: 

1. naKep, coAep>Kamn& ujtok c nasoM, 
nepeBOAHMK, npMKpenneHHbi^ k BepxHeMy KOHi^y 
ujTOKa, ycTaHOBneHHbi^ Ha tUTOKe 
ynnoTHMTenbHbi^ aneMeHT, pa3MeiAeHHbie HaA 
ynnoTHMTenbHbiM 3neMeHT0M KOHyc, BepxHn^ 
Kopnyc c noAnpy>KHHeHHb!MM sepXHUMi/i 
nnaujKaMn, pa3MeiAeHHbie noA ynnoTHMTenbHbiM 
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noAnpywHHeHHbiMn nnaHKaMH m hwkhumw 
.anaiuKaMn, ojnma\o\i\v\\^c^ tqm, mto HaA 
ynnoTHMTenbHbiM sneMemoM pa3Meu^eH Koacyx, 

KOHyC BbinOJlHeH paape3HbSM C B03MO)KHOCTbK) 

paA^anbHoro pacKpbiTMH h c BHyTpeHHeft 
paAnanbHoi^ Bbi6opKoft, BepxHHft Kopnyc wueeT 
BHyTpeHHki^ Bbicryn, a nacTb WTOKa, 
pa3Meu^eHHan BHyTpn BepxHux nnaujeK h KOHyca 
pa3pe3Horo, BwnonHeHa c BepxHHM \a hudkhhm 
paAnanbHbiMU BbicTynaMU, 

B3aHMOAe^CTByiOLMMMH COOT BeTCT Be H HO c 

BepxHMMM nnaniKaMn m KOHycoM pa3pe3HbiM, 
BepxHn^ Kopnyc npuxraT k TopL^y nepeBOAHwra 
npywwHofi, pa3Meu4eHH0« Me>KAy BHyTpeHHUM 
BbiCTynoM BepxHero Kopnyca \a BepxHMM 

paAHa/lbHblM BblCTynOM LUTOKa C B03MO)KHOCTbK) 

oceBoro nepeMeu^eHUfl bhm3 no OTHOiueHWO k 



ujTOKa pa3MemeH BHyipn paAaanbHofl Bbi6opKW 
KOHyca pa3pe3Horo, KOHLjeBaa nacTb KOToporo 
pasMeu^eHa we>KAy paAnanbHbJMi* BbicTynaMU 
LUTOKa, HaxoA^TCfl b aauenneHMM c hwmw \a 

5 MMeeT B03MO>KHOCTb B3aHMOAetfCTBHfl C 

BepxHUMM nnaujKaMM npn nepeMemeHww urroKa. 

2. nanep no n. 1, oTnnHaiomn&cfl Tew, hto 
paccTOHHrte A©4>op^ai^nw npyK^Hbi BHyTpw 
BepxHero Kopnyca He MeHee paccTOHHHH 

1Q nepeiYiemeHUfl BepxHux nnaiueK ao 3at4enneHHH 
co cTeHKaMM CKBa>KMHbi t a sasop Me>KAy 
B3anMOAe«CTByioii4MMM TopuaMui HMXHero 
paAnaxibHoro BbicTyna WTOtca h BHyTpeHHefl 
paAManbHoi^ Bbi6opKOtf KOHyca pa3pe3Horo He 
6onee 3a3opa twe>KAy B3anM0Aei*CTByK)mnMH 

15 TopL^aMU BepxHero paAnanbHoro Bbicryna LUTOKa 
m KOHueBOM MacTbK) KOHyca pa3pe3Horo. 
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